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An Attitude Contro! of an Unstructured Object with Gyro Actuator
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Abstract - In this paper, we control attitude of
an unstructured object with gyro actuator.

It is well known that the attitude control of an
object hanging with wire is not easy using usual
actuators. Even though an actuator such as a
fan can be used for control of the object, it is
difficult to meet a desired control objectives. We,
because of these reasons, make a gyro actuator
with two motors. The first motor is responsible
for spinning the wheel at high speed and the
second motor is used to turn the inner gimbal.

Applying the torque to the second motor, which
results in the turn of the outer gimbal, torgue
about the vertical axis will be obtained while the
whee] of the gyro is spinning constantly. This
torque is used to control the attitude of the
object attached.

Gyro actuator utilize control unstructured
object such as I-beam carrying by tower crane,
and isolate construction workers from the
dangerous environments.

We derive a relationship of wheel and its
motor, find a proper capacity of wheel motor in
order to rotate a wheel.

Through experiments of attitude control, we
show to obtain desired control objectives.
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Fig. 3. Circuit of rotating sensor device
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Table 1. Device explain using experiments
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Fig. 4. Controller of gyro actuator
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Table 2. Variation of load angle according to gimbal

velocity
A8 Ay & | ez s

A 30"/ 5% 12°

B 30°/ 4% 15°
C 30°/ 2% 18°
D 30° /12 20°
E 30°/0.6% 21°
P 30°/0.2% 23°

e ¥ 290 934 %1 z} o}
wazte] Ware A4, fat o
AIZHEG SFole '?%‘i’i"
operation)©]& W}

Impact Operation

HE 27t MEes
A5 Agde ge
AdHE F54H (impact

¢

35 T

T T
/

N
2]

nN
S
T

Gimbal Position|deg]
&
———
N
™
- [l

=

v

s

>
T

38 29 40 41 42 43 44 45 46 47
Times|

a7 6. eHE FE2| of
Fig. 6. Example of impact operation

%3 JuE 5ol ¥ ez vy

Table 3. Variation of load angle at impact operation
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